Simultaneous derivatization and quantification of the nitric oxide metabolites nitrite and nitrate in biological fluids by gas chromatography/mass spectrometry.
Simultaneous quantification of nitrite and nitrate, the major oxidative metabolites of L-arginine-derived nitric oxide (NO), in biological fluids by GC or GC/MS methods is currently impossible. The separate analysis of these anions is associated with severe methodological problems. Therefore, a GC/MS method was developed which allows, for the first time, simultaneous quantification of nitrite and nitrate in various biological fluids. The method involves a single derivatization procedure, by which endogenous nitrite and nitrate and their externally added 15N-labeled analogues are simultaneously converted in aqueous acetone by pentafluorobenzyl bromide to the nitro and nitric acid ester pentafluorobenzyl derivatives, respectively, and a single GC/MS analysis. Nitrite and nitrate concentrations measured in plasma and urine of humans by this method correlated excellently with those from quantification of nitrite and nitrate in these matrixes using a previously reported GC/MS method that, however, requires reduction of nitrate to nitrite. Also, the present method enables discrimination between S-nitro- and S-nitroso-glutathione, which have identical chromatographic and spectrophotometric properties. The method is very useful to routinely study metabolism and reactions of NO and its metabolites in vitro and in vivo. It is accurate, interference-free, sensitive-50 fmol of [15N]-nitrite and [15N]nitrate were detected at signal-to-noise ratios of 870:1 and 95:1, respectively-and should be a reference method for nitrite and nitrate measurements.